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[ Abstract ] Objective; To study the chemical constituents of volatile oil extracted from roots and stems of
Bupleurum chinense cultivated in Gansu Province. Method: The volatile oil was extracted from different parts
(roots and stems) of Bupleurum chinense with steam distillation method, and the chemical constituents were
analyzed and identified by gas chromatography-mass spectrometry ( GC-MS ). The relative content of each
constituent was calculated by area normalization method. Result: The yield of extracted volatile oil from roots and
stems of B. chinense was 0.04% and 0. 01% , respectively. A total of 95 compounds were identified from the two
parts, of which 52 from roots and 72 from stems. There were 29 common compounds in both parts and accounted for
61.29% and 53. 54% of the total volatile oil, respectively. The major components of volatile oil from roots include
hexanal (17.00% ), 2-pentyl-furan (8.10% ), palmitic acid (6.71% ), 5- (1-methylethyl) -2-methyl-phenol
(6.65% ), thymol (5.23% ), heptanal (4.64% ), and etc. The major components of volatile oil from stems
include n-hexadecanoic acid (10.79% ), 3-methyl-4-isopropylphenol (8.31% ), carvacrol (6.19% ), hexanal
(6.09% ), 2-pentyl-furan (4.42% ) and etc. Conclusion: There are big differences both in the kind and content
of volatile oil from different parts of B. chinense cultivated in Gansu Province. The results can be taken as a basis
for the further development and utilization of B. chinense.
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2 HEEER

2.1 ERmAEREC SIS B 000 g
F10 000 mL [A &K o, in A 7 4%tk 4l Ak 7K 2 i
1, R & B BUER B E 6 h, oK 2 Bk AR HL, B 2
ik )2 DL JC /K B R 40 10, ¥ 2 STk, 15 30 A FR IR A ik
(1 (A TR 9, R B, T SR AR R 25 1 5 I R 40 S ok
0.04% , 0.01% A#fEAE -TCokFE T, & H .

2.2 S AEE - S BT S

2.2.1 SAHGEGE AN BEH HP-5 ik A 9 B4
F£(0.25 mm x30 m, 0.25 pm) , A7 (9] 50
C,f44% 4 min, ) 5 °C -min "'} % 280 C ,144F 20
min) , 433 102 1, SRR 300 °C, #0500 @& 4l
ALHAWEN 1.0 mLemin ™' HEFER 0.4 ul,
2.2.2 g s Or X EL BT U R E 230
C, UZAFHLEE 150 °C, LT A4k 70 eV, 941 i it
S m/z 29 ~800,

2.2.3  AREET T HT A4 B 4 4ok T NISTO8 FiI
WILEY275 3 2 46 2 5 M, SR F € i v B0 — fb ik ik
FrARRT it 2 A2z s 95 P, 25 1,

F1 EHRMENELRBAS

AN 5 /%

No. L&YW 73 ¥ ARXE 53 5 W p
1 pentanal [ i CsH,,0 86 2. 66 0. 68
2 toluene HI C, Hg 92 0.39 -
3 1,3,5-cycloheptatriene 1,3 ,5-3f & =% C, Hg 92 - 0.82
4 hexanal 1F C [ C¢H,,0 100 17.00 6. 09
5 3-cyclohepten-1-one 3-Ff g4 -1 -fili C,H,,0 110 0.47 -
6 bicyclo[ 4. 1. 0 ] heptan-2-one ¥R [4.1.0] -2 C,H,,0 110 - 0.28
7 furfural Hf i CsH,0, 96 0.47 0.42
8 1-hexanol IF O i C¢H,,O 102 0. 60 -
9 2-n-butyl furan 2-n-7" J W i CgH,,0 124 - 0.78
10 2-heptanone 2-5# i C,H,0 114 1.55 -
11 heptanal IF & ¥ C,H,,0 114 4. 64 3.41
12 1 R-a-pinene 1 R-a-JE ¥ CioHyg 136 0.59 3.43
13 camphene % 4 CoHye 136 - 0.50
14 2-heptenal 2-5 i C,H,,0 112 0.62 -
15 benzaldehyde 7% i C,H,0 106 0.54 0. 47
16 7-oxabicyclo[ 4. 1. 0 JTheptan-2-ol 7-5( 2% ¥ [4. 1. 0 ] P g -2 -fi CeH,,0, 114 - 0. 69
17 2 ,5-octanedione 2 ,5-3¢ ki il CgH,, 0, 142 1.57 -
18 2-pentyl-furan 2-Ji, %& Wk i CoH,,0 138 8. 10 4.42
19 octanal % ¥ CgH,,O 128 1.82 1.22

20 bicyclo[ 2. 2. 1 Jhept-2-en-7-ol XUIA[ 2. 2. 1] B&-2-45 -7 - C,H,,0 110 - 0.45

21 (E,E)-2,4-heptadienal (E,E)-2,4-5¢ " JHE C,H,,0 110 0.43 -

22 1 -methyl-2-( 1-methylethyl ) -benzene 4J5-5 75 HE 7% CioHyy 134 1.15 2.06

23 d-limonene 17 iEF7 15 CioHyg 136 - 0.94

24 3-octen-2-one 3-27 4 -2 -l CgH,,0 126 1.09 0.28

25 benzeneacetaldehyde 7% Z, CgHg O 120 1.58 0.41

26 (E)-2-octenal (E)-2-3F4 C¢H,,O 126 1.94 0. 68

27 1-octanol 2f i CgH;50 130 - 0. 66

28 1-methyl<4-( 1-methylethyl) -benzene 1-H J-4-(1-H 3 2,3 ) 78 CoHy, 134 0.87 2. 14

29 undecane + —¥%5¢ C, Hy, 156 0. 60 0.78
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30 1S-a-Piene 1S-a-JR 4 CioHyg 136 - 2.33
31 nonanal T-[i¥ CoH;50 142 2.46 2.47
32 1,3,3-trimethyl-bicyclo[ 2. 2. 1 JTheptan-2-ol 1,3 ,3-=H 3 "I [2.2. 1 ] Pifg-2-fiE CoH3O 154 - 0.50
33 3-ethyl-2-methyl-1,3-hexadiene 3-2, 3 -2-F Jt-1,3- —# CoH g 124 1. 11 -
34 1-methyl-3-cyclohexene-1-carboxaldehyde 1-H1 3£-3-38 2 45 -1-F i CgH,,0 124 - 1.45
35 2,2 ,3-trimethyl-3-cyclopentene-1-acetaldehyde 2,2 ,3-= H 3£ 334 %45 -1 -2 5 CoH,cO 152 - 0.87
36 ( butoxymethyl) -benzene 5T i C, H,O 164 - 0.36
37 1-ethyl-2 ,3-dimethyl-benzene 1-Z, %£-2,3-— B 3% CoHyy 134 1.23 -
38 (1R)-1,7, 7-trimethyl-bicyclo [ 2. 2.1 ] heptane-2-one (1R )-1,7,7-=H J-"38 C,,H O 152 - 0.32

[2.2. 1] pde — M
39 verbenol Tk ¥l 47 i CoH,cO 152 - 0. 46
40 (E)-2-nonenal (E)-2-T-J# CoH,,0 140 - 2.29
41 (Z)-2-decenal (Z)-2-2% 1 W5 CoH ;g0 154 1. 86 -
42 2,6 ,6-trimetyl-bicyclo[ 3. 1. 1 ] heptan-3-one 2,6 ,6-=H JL- "I [3. 1. 1 ] Bi -3 - C,oHsO 152 - 0.27
43 2,5-dimethyl-2 ,4-hexadiene 2,5- " H 3£-2 ,4-c) —J& CgHy, 110 0. 66 -
44 menthol 8 faf % CioHy O 156 1. 80 2.53
45 1-methyl4-( 1-methylethyl ) -1, 4-cyclohexadiene 1-H! F-4-(1-H 3£ 2 3)-1,4-38 2 CH 136 0. 83 1.64

— g 106
46 naphthalene %% CoHg 128 0.75 1.94
47 «, a-4-trimethyl-3-cyclohexene-1-methanol «,a-4-= 533K ) 5 -1 - F i CoH ;30 154 0.54 0.96
48 (1R)-( - )myrtenal #4457 CipH1,0 150 - 1.33
49 decanal %% CoHy, O 156 1.10 0.47
50 (1S) -verbenol (S) - ¥ffi w1 ) i CioH\s0 152 - 0. 65
51 cis-p-mentha-2 ,8-die-1-ol Il -} -7 faf L -2 , 8- 45 -1 -5 CioH;sO 152 - 0.38
52 2-methoxy-4-methyl-1-( 1-methylethyl) -benzene 2-FH 43 4-H Je-1-(1-H 3 2 3L ) 5 C,H,0 164 1. 18 0. 88
53 5-methyl-2-( 1 -methylethylidene ) -cyclohexanone 5-H 3£-2-( 1-H 33 2 %) 3 2 il CoH,cO 152 - 0.95
54 1-methoxy-4-methyl-2-( 1-methylethyl) -benzene 1-F 4{ 3L 4-F 3L 2-(1-H 3L 2, 3k ) 5 C,H,O 164 0. 86 -
55 2-butyl-cyclohexanone 2-7T FL¥f ) ifi C,oH;s0 154 - 0. 82
56 6-undecanone 6-1 — [ifi] C, H,0 170 - 0.36
57 octahydro-7a-hydroxy-1H-Inden-1-one /\ & -7 a-#% 3£ -1 H-Efi -1 -fif CyH,, 0, 154 3. 11 -
58 anethole a5 7 i CoH,,0 148 - 0. 49
59 carvacrol ¥ 1 iy C,oH,0 150 - 6. 19
60 2-methyl-naphthalene 2-H 3£ 2% C, Hy 142 - 0.47
61 thymol T H 7 iy CjH,,0 150 5.23 -
62 3-methyl-4-isopropylphenol 3 -1 3k 4 -5 P BL 7 iy CoH,0 150 - 8. 31
63 5-(1-methylethyl) -2-methyl-phenol 5-35 P5 %&-2 - H 4 iy C,oH,0 150 6. 65 -
64 1-methyl-naphthalene 1-H 3£ 2% C, Hy 142 - 0.53
65 (E,E)-2,4-decadienal (E,E)-2,4-%% " ¥ CioH\s0 152 0.79 -
66 dihydro-5-propyl-2 (3H) -furanone,, —%&(-5-PJ3£-2 (3H) -1k g fil C,H,,0, 128 - 0.82
67  (E)-2-tridecenal (E)-2-+ = (Bf) #ss C,H,,0 196 0.54 -
68 6-dodecanone 6--1 i C,H,,0 184 - 0.30
69 dihydro-5-pentyl-2 (3H) -furanone —%(-5-1% 3£-2 (3H) -1k i i CoH,40, 156 0.96 -
70 a-cubebene a-¥E 78 i K CisHy, 204 - 0.22
71 1,2-dimethoxy-4-(2-propenyl) -benzene 1,2- " H & J-4-(2-T 45 KL ) 7K C,H,0, 178 - 0.41
72 1,6-dimethyl-naphthalene 1,6-— F 3£ 2% C,Hp, 156 - 0.51
73 cyclodecane ¥ 3% J5¢ CoHy 140 0.95 -
74 2 ,7-dimethyl-naphthalene 2 ,7-— Il 3L %% C,Hy, 156 - 0.21
75 2-(1,1-dimethylethyl) -1, 4-dimethoxy-benzene 2-( 1, 1-— H Jt 2, 3 )-1,4-— H & C,,H40, 194 0.57 -

HeoR
76 5-hexyldihydro-2 (3H) -furanone 5-t 3 — &(-2 (3H) -1k 1 il CioH;50, 170 - 0.38
77 2-isopropylpiperazine 2 -5 [N JL IR & C;H N, 128 0. 65 -
78 1,2-dimethoxy-4-( 1-propenyl) -benzene 53] 7 I} B figk C,H,0, 178 0. 40 0.19
79 1-methyl-4-(1,2,2-trimethylcyclopentyl) -( R) -benzene ££ {0 # 4% CisHy, 202 0.43 1.09
80 dibenzofuran — 2 Jf- kI C,,HgO 168 - 0.22
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81 4-methoxy-6-(2-propenyl) -1 ,3-benzodioxole 4-H % 3 -6 ( -2-P5 4 3L ) -1,3--4Jf: /@]  C,, H,,0, 192 1.24 1.02
TR IR R

82 9,10-dehydro-isologifolene 9 ,10-fi & 5 &K M- 45 CisHy, 202 - 0.34
83 n-dodecyl acetate Z, g+ —.[ig C,Hy 0, 228 0.58 -
84 heptadecane + £ 3¢ C;Hyg 240 - 0.13
85 phenanthrene 3E CHy 178 0.19 0.19
86 6,10, 14-trimethyl-2-pentadecanone 6,10 ,14-= H 32 -+ F bz il CgHy O 268 0.26 0.31
87 methyl palmitate 478 2 H fig C;H;, 0, 270 0.18 0.26
88 palmitic acid ¥ iR C¢H3,0, 256 6.71 10.79
89 heneicosane —. - — %% C, Hyy 296 - 0.41
90 5-dodecyldihydro-2 (3 H) ~furanone 5~ 35— %2 (3H) -3 Wi C,oHy 0, 254 - 0. 80
91 linoleic acid 3. i iR CigH3, 0, 280 0.17 2.31
92 oxacycloheptadec-8-en-2-one %8 /X ¥+t Bk -8 -4 -2 - CieHyg O, 252 3.49 -
93 nonadecane + JLE CoHy 268 - 0.18
94 heptadecane |-L 5% C;Hyg 240 - 0.26
95 nonacosane .1 JLEE CyoHgo 408 - 0.42

3 itig
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